Molecular mechanism of lipopolysaccharide-induced SOCS-3 gene expression in macrophages and microglia.
Immunological activation of macrophages/microglia within the CNS leads to the production of cytokines and chemokines that ultimately impact on glial and neuronal function. Suppressor of cytokine signaling (SOCS) proteins are negative regulators of adaptive and innate immune responses. Our previous studies demonstrated that SOCS-3 attenuates macrophage/microglial activation in vitro, suggesting that SOCS-3 may exert beneficial effects for immune-mediated CNS diseases in vivo. In this study, we describe LPS as a potent inducer of SOCS-3 transcription and expression in macrophages/microglia. An analysis of the SOCS-3 promoter indicates that AP-1 and IFN-gamma activation sequence (GAS) elements are involved in LPS-induced SOCS-3 transcription. LPS-induced SOCS-3 expression was diminished in IL-10-deficient macrophages at later time points, indicating the involvement of endogenous IL-10 in this response. Blocking STAT-3 expression and activation using STAT-3 small interfering RNA reduced LPS-induced SOCS-3 gene expression. LPS activated the MAPK-ERK1/2, JNK, and p38 pathways that, in addition to STAT-3, were also involved in LPS-induced SOCS-3 expression. LPS treatment of cells led to the acetylation of histones H3 and H4 on the SOCS-3 promoter and the recruitment of STAT-3, c-Jun, c-Fos, CREB-binding protein, p300, and RNA polymerase II to the endogenous SOCS-3 promoter in a time-dependent manner. These results indicate that LPS-induced MAPK activation, the production of endogenous IL-10, and STAT-3 activation play critical roles in SOCS-3 expression, which provides for feedback attenuation of cytokine-induced immune and inflammatory responses in macrophages and microglia.